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attempt to improve the teaching of conservation in elementary and iunior 
high schools, a set of integrated sequential core units was formulated and tested in 
five Wyoming school districts during the fall and early winter of 1968. Based on a 
total sample of 840 elementary students (387 usable response) and 960 iunior high 
students (497 usable response), statistical analyses indicated that teachers’ use of 
the guides and their classroom presentations were successful in stimulating student 
interest in conservation problems. With the exception of the unit for grade 6 on 
minerals and oils, which proved too difficult and will require rewriting, consistent 
student test performances in all school districts and in all other grades indicated 
that the materials are at an appropriate grade level of difficulty. F indings support 
r of the sequential resource unit approach to both the teacher and the 
student. In addition to an introductory guide to Wyoming’s natural resources and their 
!^ f \ a ,9 ement * com P ,ete curriculum core units for each grade are appended as follows: 
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SUMMARY 



Despite efforts which have increased the teaching of 
conservation in public schools, the public still remains 
apathetic in their attitudes toward and habits concerning 
natural resources* Little or no attempt has been made to 
develop and organize meaningful concepts of conservation 
principles in the elementary and junior high schools* It 
is imperative to eliminate boring repetitive instruction 
at each grade level and to introduce new, integrated 
materials to accelerate development of effective future 
conservation practices* 

In an attempt to develop more effective conservation 
teaching practices, the objectives of this study were; 

1. To develop integrated conservation core units for 
teachers and students in grades 1 through 9* 

2, To explore the length of time needed to 
effectively teach conservation principles at 
garde levels of 1 through 9* 

3* To ascertain what effect the discovery and 

analytical approach of the units would have on 
student awareness and interest in conservation* 

Sequential core units developed werei 

Grade 1 - Wildlife 

Grade 2 - Water 

Grade 3 - Soils 

Grade 4 - Grassland 

Grade 5 - Forests 

Grade o - Minerals and Oil 

Grade 7 - Pollution 

Grade 8 - Human Resources 

Grade 9 - Environmental Usage 

Evaluations of the units were based on pre-test and 
post-test student responses , teacher questionnaire re- 
sponses and differences between 5 contrasting school 
districts. Main affects and two way interactions were 
statistically analyzed with a four factor random design 
analysis of variance. 

Teacher evaluations of the guides developed indicated 
they were very helpful, with two exceptions. The 
’’Minerals and Oil” guide was inadequate, too difficult and 
requires rewriting. The evaluation of the "Teachers 



1 - 



o 



Reference 11 section in all guides indicated that most school 
refereence resources in their libraries must be improved to 
adequately support this curriculum addition. 

The length of time suggested as an ideal period for 
presentation of each unit was 3 to 4 weeks. 

Statistical analysis of the student test responses 
indicated that the discovery and analysis approach was 
successful. The material presented to each grade level 
appeared to be at an appropriate level of difficulty. 

Higher student performance wass consistently recorded in the 
district having more teachers with background in conser- 
vation courses or workshops. Cultural characteristics of 
the districts studied appeared to exert little or no 
influence on student test responses. The general consist- 
ency in test performance between grades and different 
subjects, indicated that the integrated resource unit 
approach can be successful in teaching conservation in 
public schools. 
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INTRODUCTION 



Although, the effort of teaching conservation in 
public schools has generally increased during the last 
10 years, the basic problem has not beer, solved — that 
of changing public attitudes and habits toward conserving 
natural resources. Popular literature is filled with 
preached generalities, a dubious means of persuading the 
populace to change their pattern of behavior. Highsmith, 
Jensen and Rudd (1962) maintain that (l) inability to 
implement important conservation practices has been 
due to a lack of public association with the resources 
which support our economy; and (2) in order to bring 
about action concerning conservation problems, the public 
must be enlightened. To expedite enlightenment, a number 
of states have enacted laws to force exposure of conser- 
vation principles upon students and teachers. However, 
their programs appear to have difficulties as noted by 
Hurd (1964). Better enlightenment will come from formal 
education not from law making. Highsmith, Jensen and 
Rudd (1962) stressed as a real challenge in conservation, 
the enlightenment of the public through the schools. 

At their March convention in 1946, the Izaak Walton 
League of America formed a Committee on Conservation 
Education and urged: 



the Executive Board to continue with the aid 
of educators, conservationists, and scientists 
to work out a national policy of conservation 
education and seek to have this policy estab- 
lished in our public school systems as a part 
of our national way of life. 

The National Committee on Policies in Conservation 
Education (194?) set forth a Proposed Program in 
Conser vation Education. Point five under their proposed 
program contained the following declaration: 

The curriculum for children should . . . embody 
such environmental experiences ... (as) camping, 
field trips, soil testing, planned care of plant 
and animal life, supplemented by significant 
vicarious experiences • » • essential to the 
development of a truly motivating conservation 
education program. 




Point six continued, 

Corresponding continuous educational research 
is needed to determine the techniques and proce- 
dures essential for putting conservation 
practices into effect. Educational research 
should deal with general education and with 
professional education, and should include 
technical studies as well as those directed 
towards the preparation of appropriate 
instructional materials. 

However, to date, implementation of these concepts is 
far from reality. 

Little work has been directed toward organizing 
meaningful concepts of conservation in the elementary and 
junior high school into a ’’conceptual scheme,” Ho 
formal research in the elementary school is available as 
to what concepts of conservation education are known at 
a particular grade level nor at what level the concepts of 
conservation would be best assimilated. No real attempt 
to coordinate concept formation of conservation principles 
through the elementary and junior high school has been 
made. It is possible that teachers may be defeating their 
own purpose by echoing instruction at each grade level 
rather than presenting fresh integration of new material 
commensurate with the maturation of the students. 

Virtually no materials emphasizing discovery and the 
analytical method have been prepared on the subject. 
Boredom in conservation might be one cause of public 
apathy toward resource problems. It is imperative that 
conservation materials be renovated and improved to 
utilize the latest educational techniques available to us 
today. 

The purpose of this investigation was to develop 
better instruments of persuasion and implementation to 
give the elementary and junior high school educators a 
better means of rapidly developing effective conservation 
practices. Specifically the objectives of this study 
were ; 

1, To develop a set of integrated core units 
for each grade level which will stress new 
aspects of conservation principles and at 
the same time maintain a highly organized 
yet stimulating approach for both teacher 
and student, 

2, To explore the length of time needed to 
effectively teach conservation principles 
at grade levels 1 through 9? and to explore 
the most efficient and effective means of 
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weaving the conservation theme into the 
curriculum, 

3. To ascertain what effect the discovery and 
analytical approach would have on increasing 
the student* s awareness and interest in 
conservation problems. 



METHODS 



Sequential teaching sources stressing new aspects of 
conservation material at each grade level were not avail- 
able from publishing sources. Such materials were 
developed by our group according to the following topic 
sequence: 

Grade 1 - Wildlife 

Grade 2 - Water 

Grade 3 - Soil 

Grade h - Grasslands 

Grade 5 - Timber 

Grade o - Minerals and Oil 

Grade 7 - Pollution 

Grade 8 - Human Resources 

Grade 9 - Environmental Usage. 

The order of topics was based on the assumption that 
grad® 1 students love all animal life and have a natural 
feeling for that resource that would not be true for the 
other resources. The remaining elementary sequence was 
determined on the basis of natural evolutionary processes 
and advancing academic development of the student. Grades 
1 through 6 would then be building knowledge of basic 
resources. Grades 7 through 9 would be integrating that 
knowledge. In the entire scheme, as the student advanced 
through each grade, a new conservation topic would be 

introduced. This did not prevent discussing the relation 

of other resources to that topic. However, it eliminates 
all duplication of the same topic, e.g. , wildlife or 
forestry in all 9 grades. These units were further 
supplemented by the publication Wyoming *s Natural 
J j sources and Their Management (Appendix BTi 

Based on the subject matter of these resource units, 
pre-tests and post-tests were designed to evaluate the 
students* knowledge before exposure to the unit and to 
determine the amount of information gained after exposure 
to the unit (Appendix C). 

All units and examinations were given a preliminary 
trial in a combination rural and urban school district to 
detect weaknesses and evaluate the level of each presenta- 
tion. A teacher evaluation form was devised and tested at 
the same time (Appendix C). Evaluation of this trial 



produced some modifications which were incorporated in the 
final units, tests, and teacher evaluations. 

A teacher response index was developed from the five 
questions of the questionaire. Since each question could 
receive a response value from 1 to 5, the responses to 
single questions were summed as to level of response and 
to the number of teachers and then averaged., The sum of 
these averages was then divided by the maximum value 
possible for the set of five questions. This value is a 
relative index of response which may be used to examine the 
rating the teachers gave their respective units. The 
averaged values for each question were then used to examine 
the rating teachers gave to the individual sections of 
their respective teacher’s guides. This permited a 
section by section comparison among units r 

Selection of the school districts for this pilot 
study was largely based on cultural, economic and demo- 
graphic considerations. The five school districts 
selected weres 

a. City or District 1 - Railroad, university 
and ranching activities. 

b. City or District 2 - Mining, oil, timber, 
ranching and recreation activities. 

c. City or District 3 - Military base, railroad, 
ranching and oil activities. 

d. City or District 4 - Mining, railroad and 
ranching activities. 

e. City or District 5 - Irrigated farming, oil 
and recreation activities. 

Within each school district, a minimum of three 
classes in each of the grades 1 through 6 were selected by 
the school administrators. These classes were taught by 
different instructors and usually were in different 
schools. For grades 7 through 9» one or more teachers 
with several sections of the same grade subject area, 
e*g. , general science, biology or social science, were 
selected by the administration for initiating those 
respective conservation units. 

Administration of the pre-tests, teaching of the 
specific units and administration of the post-tests were 
conducted in all five districts during the fall and early 
winter of 19o8. Fourteen student observations were ran- 
domly selected by sex, by grades 1 through 6 and by 
school district; likewise, 40 were randomly selected by 
sex, by grades 7 through 9 &nd by school district. In all 
cases , the maximum number of observations were determined 
by the smallest number of students of one sex from the 
smallest class participating in the testing program. The 
sample size from the elementary population was 8A0 
students and 960 students from the grades 7 through 9 
population. Unfortunately, only 38$ of the tests in 
grades 1 through 6 and k9% of the tests in grades 7 
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through 9 were usable. Factors contributing to this low 
percentage were numerous, e,g, , unusable individual tests, 
entire classes where test data were unusable and failure 
of committed teachers to participate in the program. 

Statistical comparisons of test, sex, city and grade 
observation characteristics were conducted with a four 
factor random design (fixed effects) analysis of variance. 
Only two way interactions and main effects were evaluated. 
The assumption model used was; 



x ijkl = “ +a i + Pj + ^ + X 1 + (aX) ll + ( P x) jl 

+ ^ y ^kl + ^ ^ik + ^ jk + ^°^i J + * * * 

+ e i Jkl 

where - main effect of tests 
Pj - main effect of sex 

- main effect of city 

- main effect of grade 



Hypothesises 


tested 


were 








H?;; a. 

o i 


= 0 


H o 8 Pj = 0 


, , , ti Q . 


( °p ) ij 


= 0 


H i ! a i 


4 0 


H l ! Pi 5 * 0 


ulO . 

, , , n A . 


(op) ii 


^ 0 



Using Tukeys method for multiple comparisons of means with 
equal observations and a known level of significance, 
contrasts of the means for a main effect or two way inter- 
action were calculated (Guenther, 1964), This procedure 
is usuable for data that has already been examined. The 

test statistics, using Scheffe*s notation were as follows; 

1 

T ~jn ^1- ;r , (n-1) (r-1) 

where q- t . N N was obtained from table 

l- ;r,(n-lMr-l) 

values found in Guenther (196*0 • 
n = the number of observations 
r = the number of samples to compare 



Then assuming the interval of x 
statistic used became 

hi - hy > t '/mse 



or x ij - x ir < q 



1- ;r,n-r 




4 0 the final 



A table of differences between x . - x . t was constructed 

• J • J 

and compared to the test statistic to find significant 
differences. 
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A medium sized computer, the CDC 3300, which included 
floating point hardware instructions among its optional 
features, was used. It was programmed to provide the means 
of the various effects for the different analysis of 
variance designs it ran (Yates, 19^8), For this project a 
2x10x10x20 dimension specification was read in. The 
second order interaction sums of squares was calculated as 
follows s 



x 

SS BxCxD = 



2 

113k 

n 



+ x 
i jk 



2 

21 jk 



VJhen the sums of squares was added over the "A” factor , 
the denominator became This happened because the 

n ijk 13 een calculated over the number of observations in 

each treatment combination of B, C, and D factors; all the 
other interactions were handled the same way. The main 
effects of the sums of squares was calculated as follows! 




k x lljk + iik x 213k 



EEE n 






The correction factor was ; 

C.F. = (S° bs > 
n 



The analysis of variance total sums of squares was 
obtained in the following manners 

TSS = E(0bs) 2 - C.F. 

The rest of the corrected sums of squares were; 

A - main effect: SS^ - C.F, (l) 

B - main effect: SSg - C,F, (2) 

AxB - interaction: SS^ x g - C,F, - (1) - (2) 

etc. 

The error sum of squares was 

ESS = TSS - (1) - (2) - - (15) 

The degrees of freedom for the first main effect must 
equal 1, The remaining degrees of freedom were obtained 
in the usual way, n-1. From the corrected sum of squares, 
the mean sums of squares was obtained: 

Corrected SS 

D.F. 



The computer checked to see if the error degrees of 
freedom equaled 0. If it did not, it then would have 
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calculated the error mean square by ||§§. Following the 

bur 

ANOVA table, the computer printed out the mean of the 
observations for each level of the main effects followed 
by the first order or two-way interactions. 

The contrast of means was considered in detail to 
obtain information concening the value of the design of 
the C.E.I.F. materials in the environment in which they 
were tested. The calculation of the critical value and 
the organization of the tabular differences were as 
follows : 

a. Critical Value = T'J^ 

.n 









T =v£ q l- 


;r , (n-1 ) (r-1 ) 




b. General Model 


of Table of 


Differences (x - x 

• J • 






x . j _x .i 


x . j“ x .4 


X .-X 0 X 4 -x 0 

• J I ^ 1 j • ^ 


x .5 


a 5 


a 5“ e l 


a 5” d 4 


a 5“°2 a 5 _b 3 


x .3 


*3 


V e l 


b 3 -d 4 


b 3“°2 


x .2 


°2 


°2- e l 


°2 _d 4 




x .4 


d 4 


d 4" e l 






x .l 


e l 








The 


mean values for x < 

• J 


are entered 


as the largest value 



The other means follow in descending value. The subtrac- 
tions are made as indicated and the differences compared 
to the critical value as computed from the test statistic. 
The null hypothesis is rejected if x , - x ,, > C.V. 

• J • J 



RESULTS AND DISCUSSION 



The general usefulness of the teacher* s guides was 
best measured by the teacher* s evaluation response indices 
summarized in Table 1. Except for two notable instances, 
the Minerals and Oil Guide and the "Teacher *s Reference" 
were raced as being only slightly less than very helpful. 
Deferring discussion of the two exceptions, the "Teacher *s 
Discussion" apparently was the most valuable portion of the 
guides. With the exception of the "Teacher *s References," 
the teachers of grades 1 through 5 found the other sections 
of the teacher *s guides more useful than did the teachers 
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of the upper grades. This trend of decreasing value may, 
in part, reflect better teacher preparation and wider 
reading habits at a more difficult level by the teachers of 
the higher grade levels. On the other hand, there is 
always a greater challenge for inventing variable, fresh 
material and approaches for holding interest in the lower 
grades. These ratings may then reflect greater receptiv- 
ity to new and variable approaches to teaching at the 
lower grades; whereas, the higher the grade level, the 
less exploratory the subject matter becomes and the more 
concentrated the effort to teach greater amounts of 
factual material. Lastly, since the teachers of grades 1 
through 5 tended to rate most sections evenly, this 
suggests that the lower level guides were better balanced 
in usefulness than those of the upper grades. This may 
have resulted from a change in the activities subsection 
beginning with grade 7* A lack of adequate library re- 
ference material would seriously handicap some of the 
proposed discussion springboards. Also, time and large 
classes may have served to discourage some teachers from 
conducting the proposed field trips or projects. How- 
ever, in designing each teacher's guide every effort wa *2 
made to provide activities which could be utilized under 
a wide variety of classroom conditions and restrictions. 

In two instances, the teacher's guides were less than 
helpful. The "Minerals and Oil" guide was inadequate for 
several reasons. In the elementary grades, physical 
sciences are largely ignored. Teachers have little or no 
background in these areas and the mere indulgence in the 
simplest physical science vocabulary and terminology 
easily discouraged the teachers, A si?uilar reaction was 
observed with exposure to the minerals and oil unit. 

An attempt was made to bridge this gap itfith a basic dis- 
cussion of elements, metals, alloys, etc. The end result 
was that too much time was devoted to basics and very 
little to the primary non-renewable mineral and oil 
resource conservation problems. It was thought that the 
minerals and oil chapter in the Natural Resources of 
Wyoming would affect to some degree this deficiency. Such 
was not the case. The ratings indicate a major 
reconstruction of this guide is obviously needed. 

The poor utility of the "Teacher's References" was 
attributed largely to those references generally being un- 
available or difficult to obtain. This is not a surprising 
problem for in the development of these teacher's guides 
and the subsequent trial periods , it soon became apparent 
that library holdings in the area of natural resources and 
conservation were in most cases ancient or not existent. 

To embark on such an integrated conservation program, each 
school district will necessarily have to provide for the 
library purchase of several of the suggested references. 

The suggested sources of free literature would further 
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offset this reference difficulty. With greater experience 
with a topic, each teacher would probably send, well in 
advance, for such material and this would be a self- 
correcting situation. 

School district audio-visual inventories are good in 
some topical areas, i,e, , wildlife. Beyond that, they are 
generally inadequate for up-to-date material. For this 
reason, a number of free films were listed where possible 
to counteract economic problems. Where a problem of film 
selection existed, a variety of options from several 
different sources were suggested. As with the library 
holdings, many of the old standby films are more familiar 
and available, but are not necessarily adequate. The 
rental of a few carefully selected films each year should 
be well within the budget of most schools, if free films 
are not available for a particular time. 

The difficulty of selecting these teacher references 
was recognized early, for nothing serves to dull student 
interest quicker than the use of dated material which is 
not particularly relevant to current affairs. This low 
reference rating is therefore considered to be an 
indication of the degree of physical support necessary from 
the school system to update course offerings. Teacher and 
teaching quality can be no better than the physical support 
system serving the teacher and the student. 

The ideal time required for teaching the unit was not 
precisely determined, A variety of approaches and time 
periods produced under different teachers the same 
result, A general concensus of responding teachers indi- 
cated no less than 2 weeks should be devoted to any one of 
the topics, A widely preferred time period seemed to be 
3 to 4 -weeks. Many teachers using a 2 or 3 week allotment 
of time explained that they worked the topic in, wherever 
appropriate, throughout the school year. Under these 
circumstances, it seems advisable to leave the specific 
time length up to each individual teacher with no fewer 
than 2 > weeks being the rule. 

The results of the analysis of variance are presented 
in Table 2, The sequence of effect differences and tests 
for significance of those effects are presented in the 
tables of Appendix A, While the test main effect was 
found to be significant in all grades, useful analysis is 
best deferred to the second order interactions. Also, 
differences in test responses between girls and boys were 
not significant in any grade. Where the F-test suggested 
significance, use of the more sensitive Tukey ! s method 
disproved this effect. 

In grades 1 through 6, student response to the tests 
was not significantly different between the five school 
districts sampled. However, in grades 7 through 9» 

District 5 students were able to respond significantly 
better than two of the four districts, A greater number of 



Table 2. An analysis of variance of conservation pre-tests 
and post-tests administered in grades 1 through 
9 in five Wyoming school districts, 1968 



Grades Effect D.F. Mean Square 










i 

;< 

I 

£ 

k 

i 



\o 

I 

rH 



Test 1 
Sex 1 
City 4 
Grade 5 
Test x Sex 1 
Test x City 4 
Test x Grade 5 
Sex x City 4 
Sex x Grade 5 
City x Grade 20 



1321. 29 a 
5.64 a 
7 . 98 a . 

66.80 ab 
0.06 
0.87 . 

19.71 ab 
1,67 
2.09 . 
8.53 ab 




Test 

Sex 

City 

Grade 

Test x Sex 
Test x City 
Test x Grade 
Sex x City 
Sex x Grade 
City x Grade 



1 

1 

3 

2 

1 

3 

2 

3 

2 

6 



1621.71 

0.32 a t> 

71.2? 

30.94 s 

°- l6 ab 



24.30 

28.71 

2.59 

0.44 

41.20 



ab 



ab 



a T-test significant at .05 level. 

b Tukey 1 s test significant at .05 level. 

c Absence of grade 9 data from district 4 restricted 
analysis to the other 4 districts. 
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teachers of District 5 have, generally, been exposed to 
more conservation workshop opportunities and/or have 
participated in more conservation courses than the 
teachers in the other school districts. Where greater 
integration and innovation of a new approach was required 
in the higher grades , this past training is thought to have 
been a greater advantage than in the more standard lower 
grade topics. Also, of equal importance was the fact that 
students receiving previous resource training in District 
5 may have developed backgrounds which were responsible 
for the higher performances on the examinations. 

The implications of the significantly better responses 
of the second grade and no significantly different re- 
sponse of the other grades on their tests are more easily 
discussed in the test x grade interactions. Second grade 
differences of performance in the grade x pre-test, grade x 
post-test and grade x test interactions suggest two 
contrasting cause and effect relationships. First, test 
level may have been too low for the grade level. The high 
performance on the pre-test x grade interaction and low 
achievement performance in the test x grade interaction 
supports this contention. Greater teacher familiarity 
with the subject of water may have provided a better 
teaching background resulting in better instruction; how- 
ever, the pre-test and post-test response similarity would 
not support such a contention. Sixth grade performances 
in this interaction serve to reinforce the earlier position 
that the teacher 1 s guide was not adequate for that subject. 
Compounding this problem, teacher training for the sixth 
grade level is such that it does not often provide the 
appropriate preparation for teaching minerals and oils. 

Upper grade responses in the grade x test interaction 
suggest an overall balance was common to all units. 
Significantly better performance in grade 8 pre-tests may 
have reflected current increased general discussion of 
social problems outside of the classroom. Generally, the 
rather consistent responses indicate a uniform level of 
unit difficulty. This situation may also be a reflection 
of better teacher preparation in subject matter for the 
upper grades which results in greater consistency of 
teaching at the appropriate level for the grades tested. 

Significant test x city interactions in grades 7 
through 9 further support the earlier indication that the 
training of more teachers of District 5 in conservation 
workshops favorably influenced student responses. 

Students from District 5 had higher pre-test scores which 
appear to have resulted from better subject background 
gained earlier at lower grade levels. Environment may have 
also been a factor. A large majority of students in 
District 5 may be familiar i\rith conservation because of 
their family ties with a soil and water conservation 
district. The post-test x city and pre-test and post-test 
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differences x city interactions indicate teacher 
performance and environmental ba0 ^°und are closely 
related to the high performance of District 5 students. 
Concerning the city x grade interaction.^, -t is 

interesting to note the consistency of no ®e S districts. 
differences in five lower grades in the f ive^districts^ ^ 

With the exception of grade 4 in District 5 an S 
District 3 no significant difference of reap 

city and between grades 1, 2, 4, ana ° exi , 
upper grades, grade 8 responses indicated a uniform 

Per f 0 teXinglof a c 1 lt C ies i ?r;m highest to lowest on the basis 

of grade responses is not a sharply delineated ordinal. 

In the lower grades Districts 5 and 4 are f P^^er 

at the top and Districts 2 and 3 are Districts 2 

grade levels District 5 i s &l°n e -P*. character- 

and 1 in the middle and District 3 the lowesr. Character 

iQfirQ of District 5 discussed earlier are thought 
responsible for ^consistently high student performance. 
The reasons for the consistently low P erf °* n ®® J the 
District 3 is not knoxm. One might speculate ™a t e 
more urban nature of the district and P^sibly the natur 
of teacher and student background or interest may 

related to this performance . . ., , 

In general, the outcome of this statistical »naly 
indicates that, with exception of S^ade 6 the materi 1 
presented was at an appropriate level °f diffloul y 1 ^ 
the respective grades. This generalization i frQm 

consideration that deviations in the taaob ®* s ® easlly 
the normal level of difficulty for each grade may 'janUr 
have been offset by the teacher readjusting th ® “ ab ^ lal 
to the appropriate level for their students, 
performance can be expected to vary aooa * ?. of the 
quality of teaching. The latter is a reflection of the 
quality of the teacher training and the material 
able for the presentation of the topics. Cu ^ bara l t 
backgrounds of the students may al s ° 
performance. An accurate measure of , , 

practically impossible in Wyoming in ® qi Z es for 

districts having reasonable student populat^ r ult 

study purposes. Cultural characterization is difficulty 

to develop and where one attribute is iden i .-t a 

school, it may not be in all the others. .^ ala ^!^_ 

are intermingled with students if? t , nts from 

tary town students are intermingled with stude ^ from 
transient families, etc. Considering these P£ . ’ 

the general consistency in test ^P er ^ o:i T anc ® a ^ remarkable 
grades and between different subjects is rather remarkable. 




CONCLUSIONS AND RECOMMENDATIONS 



Sequential conservation core units presented in the 
newly developed teacher ! s guides for grades 1 through 9 
were successful, except for Grade 6, The latter unit on 
minerals and oil will require rewriting. Except for the 
general weakness of the minerals and oil unit, the teacher’s 
guides appeared to be very useful. Low teacher ratings on 
th«* teacher’s reference sections appear to emphasize the 
necessity of increased fiscal support for library refer- 
ences and teaching aids in the area of natural resource 
conservation. The most basic and minimal resource books 
were absent in the majority of the school libraries. 

A general concensus of the teacher’s responses, 
indicated that the sequential teacher’s guides would pro- 
vide a common organization focal point for a stimulating 
and effective method of teaching conservation principles 
in the impressionable years from grade 1 through 9* No 
less than 2 weeks and preferably 3 or 4 weeks appeared to 
be the most desirable length of time required to present 
each unit. 

Statistical evaluations of student pre-test and post- 
test responses indicated that the teachers use of the 
guides and their classroom presentations were successful 
in creating an awareness of and stimulating student 
interest in conservation problems. Consistent student 
test performances in all school districts and in al r? grades, 
except Grade 6, would indicate that the unit materials 
are at an appropriate grade level of difficulty. 

The importance of including conservation in teacher 
training was emphasized by student test responses. 

Student test performances were consistently higher in the 
school district where a greater majority of the teachers 
were known to have had workshop or formal conservation 
training. Cultural background of the student apparently 
had little detectable influence on the student’s 
performance and receptivity. 

Results of this study support the usefulness of the 
sequential resource unit approach to both the teacher and 
the student, A rapidly deteriorating environment stresses 
the urgency to implement this conservation program in 
grades 1 through 9 as rapidly as possible. 
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Tabje 1. Contrast of sex effects in grades 1 through 6 
using Tukey*s method of multiple comparisons, 
with a critical value of 6. 92. 



Sex 





- x 



U’ 



Boys 66,56 1,46 

Girls 65.10 



I 

I 




Table 2. Contrast of city effects in grades 1 through 6 
using Tukey*s method of multiple comparisons, 
with a critical value of 13. 38. 



City 


X lj 


x i;f x i4 


5 1J- 5 12 


x ij” x i3 


x ir x i5 


1 


68.67 


4.50 


4.33 


3.67 


1.67 


5 


67.00 


2.83 


2.66 


2.00 




3 


65.00 


0.83 


0.66 






2 


64.34 


0.17 








4 


64.17 











I 



Table 3. Contrast of city effects in grades 7 through 9 
using Tukey's method of multiple comparisons, 
with a critical value of 5.82 



City 


X ij 


5 lj- 5 l3 


x ij- x i2 


5 lj- 5 ll 


5 


69.03 


10.50 


6.08 


5.51 


1 


63.52 


C99 


0.57 




2 


62.95 


4.42 






3 


58.53 
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Table 4. Contrast of grade effects in grades 1 through 6 
using Tukey's method of multiple comparisons, 
with a critical value of 13 *96. 



Grade 


X ij 


x lj" x l4 


X 1 j _x 13 


5 ir 5 i6 


X 1J" 5 11 


x ij" x i5 


2 


75.42 


15.26 


14.49 


13.30 


10.08 


4.20 


5 


71.02 


10.86 


10.09 


8.90 


5.68 




1 


65.34 


5.18 


4.41 


3.22 






6 


62.12 


1.96 


1.19 








3 


60.93 


0.77 










4 


6o.l6 













Table 5* Contrast of pre-test x grade in grades 1 through 
6 using Tukey f s method of multiple comparisons, 
with a critical value of 13*96. 



x^Grade* x ij x lj -x 13 x iJ -x i4 x lj _x il X 1J -X 1'6 x ij -x 15 



1-2 


68.06 


20.93 


18. *52 


1*5.90 


13.08 11.92 


1-5 


56.14 


9.01 


573o 


3.98 


1.16 


1-6 

1-1 

1-4 

1-3 


54.98 

52.16 

49.54 

47.13 


7.85 

5.03 

2.41 


5.44 

2.62 


2.82 





Table 6. Contrast of post-test x grade in grades 1 
through 6 using Tukey ! s method of multiple 
comparisons, with a critical value of 13*96. 



Post-test 
x Grade 


x u 


x ir x i6 


X 1 j _x l4 


x ij _x 13 


x ij" x il 


x ij’ x i2 


2-5 


85^91 


16 .6*5 


15.12 


11.17 


7.40 


3*13 


2-2 


82.?8 


13.52 


11.99 


8.04 


4.27 




2-1 


78.51 


9.25 


7.72 


4.07 






2-3 


74.74 


5.48 


3.95 








2-4 


70.79 


1.53 










2-6 


69.26 
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Table 7. 



Contrast of test x grade effects in grades 1 
through 6 using Tukey*s method of multiple 
comparisons, with a. critical value of 13*96* 



Test x 
Grade 


X i j 


S ij“ S l6 


s ir s i2 


x ir x i4 


x ir x ii 


x ir x i3 


D-5 


29.77 


15.49 


15,05 1 


1 8.52 


3.42 


2.16 


D-3 


27.61 


13.33 


12.89 


6.36 


1.26 




D-l 


26.35 


12.07 


II .63 


5.10 






D-4 


21.25 


6.97 


6.53 








D-2 


14.72 


0.44 










d -6 


14.28 













Table 8 . 



Contrast of grade effects in grades 7 through 9 
using Tukey's method of multiple comparisons, 
with a critical value of 5*82. 



Grade 


X ij 


5 ir 5 i9 


J 1J- 5 17 




8 


65.47 


4.70 


1.07 


7 


64.30 


3.55 




9 


60.75 







Table 9* 



Contrast of pre-test x grade effects in grades 
7 through 9 using Tukey f s method of multiple 
comparisons, with a critical value of 6.00. 



Pre-test x Grade 


X iJ 


x ij" x i9 


x ij" x i7 




1-8 


57.90 


8.43 f 


5.56 


1-7 

1-9 


52.34 

49.47 
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Table 10. Contrast of post-test x grade effects in grades 
7 through 9 using Tukey’s method of multiple 
comparisons , with a critical value of 6.00. 



Post-test x Grade 




x lj“ x 19 


X ir x i8 


2-7 


76.26 


4.23 


3.23 


2-8 


73.03 


1.00 




2-9 


72.03 







Table 11. Contrast of test x grade effects in grades 7 
through 9 using Tukey ! s method of multiple 
comparisons, with a critical value of 6.00. 



Test x Grade 


X ij 


x i j” x l 8 


X 1 j" x 19 


7 


23.92 


8.79 


1.36 


9 


22.56 


7.43 




8 


15.13 
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Table 12. 



Contrast of pre-test x city effects in grades 
7 through 9 using Tukey f s method of multiple 
comparisons, with a critical value of 6 . 52 . 



Pre-test x City 


*u 


X ij“ X i2 


X ij" X il 


x i j~ x i3 




1-5 


59.28 


8.28 


8.20 


7.68 


1-3 


51.60 


0.60 


0.52 




1-1 


51.08 


0.08 






1-2 


51.00 
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Table 13. 



Contrast of post-test x olty effects in grades 
7 through 9 using Tukey's method of multiple 
comparisons, with a critical value of oo<c. 



Post-test x City 


x u 


x ij- x 13 


X 1J _X 12 


*i j”*il 


2-5 


78.78 


13.32 


3.88 


2.82 


2-1 


75.96 


10.50 


1.06 




2-2 


74.90 


9.44 






2-3 


65.46 









Table 14. Contrast of test x city effects In Shades 7 
through 9 using Tukey ! s method of multiple 
comparisons, with a critical value of 6 , 52 * 



Test x City 


x iJ 


X 1J" X 13 


x iJ-*15 


x 13 _X i2 


1 


24.88 


11.02 


5.38 


0,97 


2 


23.91 


10.05 


4.41 




5 


19.50 


5.64 






3 


13.86 
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Foreword 



WYOMING is a land all its own, a blend of the old and new, a contrast of 
the desolate and the beautiful, the rich and the poor. As a state Wyoming has 
many potentials. The intelligent realization of these potentials will depend upon 
many people and their ability to utilize resources today while exercising a consci- 
entious eye for the future. 

Development — the gradual utilization of Wyoming’s natural resources — 
must preclude selfish motives of individuals and private interests. The need for 
a general awareness has always been basic in the management and utilization 
of any natural resource. This need will become even more basic as management 
and exploitation become more intensive. 

Wyoming resources must serve many people, now and in generations to 
come. Their use and ultimate utilization must provide the materials necessary for 
the implements of modern day life and, beyond this, the economic base for our 
livelihood. The aesthetic values, the soul-nourishing spiritual qualities, must also 
receive a priority in the utilization scale. Because these more nebulous qualities 
have no monetary value they are often neglected. Once neglected they can never 
be restored. 

The editors and authors of this publication have endeavored to provide, in 
comprehensive form, an inventory and insight into the management of Wyoming’s 
natural resources for the teachers of Wyoming that they might integrate this 
knowledge into their curriculums. Our resources are the most basic factor in life 
and our level of living is directly related to their availability. The student’s realiza- 



Thc excellence of the material contained in this publication has taken it 
beyond the original goal of being a teacher’s manual. It is the most current and 
complete publication dealing with Wyoming resources. The use of intelligent and 
understandable terminology gives the layman an opportunity for insight into our 
State’s resources and their use. The completeness of the publication makes it a 
valuable reference work for the professional. 




I 



tion of this fact will enhance the resource management of the future. 



l 




James B. White 
Director 

Wyoming Game and Fish Department 
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Preface 



A need for a booklet summarizing natural resources use and management 
in Wyoming has long been apparent to teachers, public officials, and conserva- 
tionists. However, this booklet cannot be considered to be the final word; changes 
ire presently occurring and will occur in the future regarding policy and use of 
these resources. Each chapter is rather complete in itself, but bound together 
the chapters form an integrated picture of Wyoming’s resources and their use. 
If further information is desired on a specific topic, the literature cited and sug- 
gested references can lead to an in-depth study on that topic. 

While no attempt: was made by the individual authors to discuss Wyoming’s 
natural resources in relation to National policies, problems and difficulties com- 
mon to Wyoming are frequently experienced by other states and countries. In 
today’s highly industrialized society the consumer is far removed from the natural 
resources and natural resource producer. Because his everyday activities are not 
closely allied to those resources, the individual citizen feels he can do little to 
alter or influence natural resource management policies. This results in the average 
citizen looking upon natural resource problems with very detached attitudes. For 
example, the Wyoming urban dweller buying tomatoes raised on newly drained 
wetlands in southern Florida is not aware of the undesirable soil loss, freshwater 
loss, and land abuse that resulted from the production of the short term truck 
garden product. Likewise, the rancher and the farmer enjoy clean, fresh air 
everyday and are unable to grasp the serious threat of air pollution spreading out 
from urban industrial areas and transportation complexes. Both urban and rural 
inhabitants purchase large amounts of paper products oblivious to the problems 
involved in growing the trees that produced the paper, or the difficulties of pro- 
tecting the soil and watersheds while harvesting the pulp trees. They are also 
generally unaware of difficulties in maintaining water quality of the rivers and 
lakes adjacent to the pulp mills. These difficulties plus the insatiable drive to 
annually increase the Nation’s gross national product is permitting excessive 
waste of our resources, many of which are becoming alarmingly short in both 
quantity and quality. Obsolescence of manufactured goods preoccupies our public 
conscience and nothing is more obsolete than the status quo. No other nation in 
the world faces this problem to the degree which we do here in the United States. 
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By continually sustaining the economic growth rate and production output, 
by compelling consumers into satisfying wants they did not know they had, by 
discarding useful articles because they are old, or by replacing equipment made 
obsolete through controlled inferiority in manufacturing, we are placing exces- 
sive demands on raw materials thus rapidly depleting our resources at an alarm- 
ing rate. The United States alone, since World War T, has used more minerals 
and metals than the total used throughout the world in all of the preceeding cen- 
turies. During World War II we became a deficit nation for raw materials. For 
example, the present United States growth demands require consumption of more 
than 50 percent of the world’s petroleum and 90 percent of its natural gas. Further, 
the United States, with only 6 percent of the world’s population, produces 16 
percent of the world’s food supply but its citizens eat 72 percent more (4,000 
cal./person/day) than the minimum food requirement (2800 cal./person/day) 
and still do not consume all we grow. This high standard of living is taken for 
granted but the lessons of history are ever with us; a nation’s resources are linked 
to its production capability which in turn determines its economic wealth. Each 
individual must realize that the resources of a nation are a measure of its wealth 
and its capability to maintain its culture. Therefore, as individual producers and 
consumers we must become more aware of the raw materials required to provide 
our high standard of living, and become more informed about the basic resource 
supplies presently available and the projected outlook for future needs in order 
to wisely shape future public policy. 

The many sizeable technical advancements have encouraged man to forget 
that he is still tightly bound to his environment. The very fact that man has sur- 
vived in an environment modified by technical advancements does not neces- 
sarily mean that such advancements are well planned, rational, or even desirable. 
Every individual who prizes his freedom has an obligation to learn what is going 
on around him and to become familiar with the trends, processes, and manage- 
ment problems of our natural resources and their relation to survival of a free 
society. What goes on in governmental circles is a reflection of the kind of people 
living in every town and village of our nation. To this end it is hoped that this 
publication will serve as a stimulus for each Wyoming resident to become better 
informed about the importance of these resources, not only to the Nation and 
Wyoming but to his own welfare. 



H. M. Hennebry 
K. L. Diem 
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